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1 EPO( 

Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to an ink jet re- 
cording apparatus, an Inkjet recording head and an ink 
jet recording method of the serial type in which the im- 
age quality and the throughput are improved. 

Related Background Art 

[0002] The arts examined by the present inventors to 
achieve this invention will be described below. (Color- 
specific heads arranged in scan direction) 
[0003] Fig. 1 1 shows a conventional Inkjet color print- 
er of the serial type. A print head 1 has a plurality of 
nozzle columns, and is a device for recording an image 
on the recording medium by discharging ink droplets to 
form dots thereon. Different color inks are discharged 
through different print heads, and by the color mixture 
of such ink droplets, a color image is formed on the re- 
cording medium. 

[0004] Print data is transmitted via a cable 9 from an 
electric circuit of a printer itself to print heads. A row of 
print heads 1 K (black), 1 C (cyan), 1 1VI (magenta) and 1 Y 
(yellow) are mounted on a carriage 201 to discharge the 
inks in this order during one scan. For example, when 
red (R) is formed, magenta (M) ink is first shot onto the 
recording medium, and then yellow (Y) ink is shot onto 
a dot of M, so that a dot of red appears. 
[0005] Similarly, when green (G) is formed, C and Y 
are shot in this order, and when blue (B) is formed, C 
and IVI are shot in this order. However, for example, 
when G is printed in solid, C is printed, then carriage is 
caused to scan by the distance of 2xP1 , and Y is then 
printed, since prinl heads are spaced at a certain interval 
(PI). That is, solid Y is printed on solid C. 
[0006] This carriage 201 is controlled for movement 
in a main scan direction by a speed sensing means 5 
which senses the scanning speed of carriage and the 
print position. The power source for this purpose is a 
carriage drive motor 8, the power of which is transmitted 
by belts 6, 7 for the sliding movement along a shaft. Dur- 
ing the movement in the main scan direction, the printing 
in a column direction is performed. There are two kinds 
of print operations in the column direction; one-way 
printing and two-way printing. Normally, the one-way 
printing is performed only when carriage is moved in a 
direction away from a home position (forward direction), 
but not when carriage is returned to the home position 
(backward direction). That is, high precision printing is 
allowed. The term herein used "home position" (herein- 
after abbreviated as HP) refers to a position at which 
carriage 201 is placed opposite a recovery unit 400. 
[0007] On the other hand, the two-way printing in- 
volves a print operation in both forward and backward 



»0 707 B1 2 

directions. Hence, high speed printing is allowed. How- 
ever, since the shooting order of color inks onto the re- 
cording medium will be reversed between the forward 
and backward printing with the arrangement of print 

s heads of this example, the color tint of mixed colors may 
be different for each scan. In the case of G, it is printed 
in the order of C and Y in the forward printing, but it is 
printed in the reverse order of Y and C in the backward 
printing, resulting in green of a yellow tint, as compared 

10 with the printing in the order of C and Y. In this way, nor- 
mally the two-way color printing is not allowed due to 
the occurrence of differences in color tint, and thus can 
be performed only in the case of monochrome printing. 
Recovery unit 400 has a function of retaining the state 

IS of print heads excellent at all times, wherein in the non- 
print state, a row of caps enclose the discharge face of 
print heads to prevent drying. 

[0008] The function of the recovery unit during the 
print operation will be described below. In the actual print 

20 operation, all the nozzles within one head are not nec- 
essarily used. Also, despite plural color print heads pro- 
vided, some heads may be unused to which print data 
is not transferred. In this way, if any ink is not discharged 
successively for a certain period of time (with the print 

2S head not capped) during the scanning of carriage, it is 
apprehended that the discharge performance of ink may 
decrease due to fixing or drying of the ink on the surface 
of print head, resulting in a degraded image. To prevent 
this phenomenon, the print head is forced to discharge 

30 the ink through the nozzles within the head at certain 
intervals, rather than printing data, to hold the state on 
the surface of print head optimum at any time. This op- 
eration is referred to as predischarge. 
[0009] The ink discharged by this predischarge is di- 
ss reeled into caps 420 within the recovery unit 400, and 
sucked by a recovery pump, not shown, to be stored in 
a waste ink tank, so that the ink may not splash overthe 
recording medium or inside the printer lo produce con- 
tamination Hence, when predischarge is performed 

40 during the print operation, it is necessary, in either of the 
one-way and two-way printing, that carriage 201 returns 
to HP and placed opposite the row of caps 420. The 
feeding of recording medium in the sub-scan direction 
is effected by a sheet feed member (e.g., rubber roller) 

45 driven by a sheet feed motor, not shown. A sheet is sup- 
plied from a direction of the arrow A as shown in the 
same figure, and if the sheet arrives at the print position, 
the print operation is performed by the row of print 
heads. Thereafter, the sheet is exhausted in a direction 

50 of the arrow B by means of sheet exhaust mechanisms 
2, 3. Also, the supply of ink is performed from an ink 
cassette 1 0K, 1 0C, 1 0M, 1 0Y to a print head for each 

ss (Fine recording) 

[0010] Unlike printing only the character as the mon- 
ochrome printer, the printing of color image requires var- 
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ious factors such as coloration, gradation and uniform- 
ity. In particular, regarding the uniformity, a slight disper- 
sion of each nozzle yielded during the manufacturing 
process of print head may affect the amount or direction 
of discharging the ink from each nozzle, in printing, fi- 
nally causing density unevenness in the printed image 
and resulting in a degraded image quality. 
[0011] A specific example of density unevenness will 
be described using an example of a monochrome print 
head, for simplification, with reference to Figs. 12A to 
13C. In Fig. 12A, 91 is a print head, which is comprised 
of eight multi-nozzles in this case, for simplification. 93 
is an ink droplet discharged through a multi nozzle 92, 
in which it is usually ideal that the ink Is discharged with 
the equal discharge amount and in the same direction 
as shown in this figure. If such discharge is performed, 
dots of equal size will be shot on the sheet, as shown in 
Fig. 1 2B, so that a complete image without density un- 
evenness as a whole can be obtained (Fig. 1 2C). 
[0012] However, in practice, each of nozzles has a 
dispersion, as previously described, and if directly print- 
ing in the above manner, there will occur some disper- 
sion in the size and direction of an ink droplet discharged 
from each of the nozzles, as shown in Fig. 1 3A, so that 
the ink is shot on the sheet, as shown in Fig. 1 3B. In this 
figure, blank portions periodically took place which could 
not meet the area factor of 100% in the main scan di- 
rection of head, or conversely, overlapping dots more 
than necessary, or white streaks as seen in the central 
part of the figure took place. A set of dots shot in such 
a state has a density distribution as shown in Fig. 1 3C 
in a direction of nozzle column, with the result that such 
a phenomenon can be normally sensed as a density un- 
evenness simply by seeing with the human eyes. Also, 
conspicuous streaks may be caused by the dispersion 
in the sheet feed amount. Thus, a measure against den- 
sity unevenness or tie streaks for the monochrome ink 
jet recording apparnluses has been devised in Japa- 
nese Laid-Open Patent Application No. 60-107975. This 
measure will be described briefly with reference to Figs. 
14A to 15C. With this measure, the print head 91 is 
scanned by three times to complete a print area as 
shown in Figs. 1 2A to 1 3C, but the one-half area in units 
of four pixels is completed by two passes (main scan by 
two times). In this case, the print head of eight nozzles 
Is divided into the upper part of four nozzles and the low- 
er part of four nozzles, wherein dots which one nozzle 
prints by one time of scan are thinned out to about one- 
half thereof in accordance with a predetermined array 
of image data. And with the second scan, remaining im- 
age data is embedded with dots to complete the print 
for the area in units of four pixels The manner of record- 
ing as above described is referred to as a fine recording 
mode. 

[0013] With this recording method, the influence in- 
herent to each nozzle on printed image can be reduced 
even by using a print head identical to that as shown in 
Figs. 13Ato 13C, resulting in a printed image as shown 



in Fig. 14B without conspicuous black or white streaks 
as seen in Figs. 1 3A to 1 3C. Accordingly, density une- 
venness can be relieved appreciably as shown in Fig. 
1 4C, as compared with that as shown in Figs. 1 3A to 

s 13C. In such recording, the image data is divided be- 
tween the first and second scans to make up for each 
other in a predetermined array, wherein this image data 
array (thinning pattern) is typically a cross lattice where 
each pixel in longitudinal and horizontal directions is 

10 crossed, as shown in Figs. 15A to 15C. 

[0014] Accordingly, unit print area (herein, in units of 
four pixels) Is completed by the first scan for printing the 
cross lattice and the second scan for printing the coun- 
ter-cross lattice. Figs. 15A, 15B and 15C are views for 

IS explaining how the printing for a certain area Is formed 
in such cross and counter-cross patterns, using a print 
head of eight nozzles, as in Figs. 12A to 14C. First, at 
the first scan, the cross pattern is printed using the lower 
four nozzles (Fig. 15A). Next, at the second scan, the 

20 counter-cross pattern is printed after feeding the sheet 
by the amount of four pixels (one-half all the nozzles) 
(Fig. 15B). Further, at the third scan, the cross pattern 
is printed again after feeding the sheet by the amount 
of four pixels as well (one-half all the nozzles) (Fig. 1 5C). 

2S [0015] In this manner, the print area in units of four 
pixels is completed for every scan in such a manner as 
to feed the sheet by the amount of four pixels and alter- 
nately perform of the printing of the cross or counter- 
cross pattern. As described above, a high quality image 

30 without density unevenness can be obtained by com- 
pleting the printing on the same area with different types 
of nozzles. 

[0016] US-A-4 748 453 discloses such a "checker- 
board" method of bidirectional printing with a color ink 

35 jet apparatus. 

[0017] Apart from the print head arranged in the main 
scan direction, as previously described, there is a print 
head 301 arranged for each color in a recording medium 
conveying direction (sub-scan direction). As shown in 

40 Fig. 16, an ink discharge portion for each color is ar- 
ranged along the recording medium conveying direc- 
tion. One or more ink discharge orifices are arranged in 
the ink discharge portion for each color. In this figure, 
the color image forming sequence is K, C, M and Y, but 

45 practically, another sequence, for example, Y, M, C, K, 
may be possible for the print head. The way of forming 
an image wherein a print head for each color is sepa- 
rately arranged in the recording medium conveying di- 
rection, or the sequence of forming the color, is shown 

50 in Fig. 17. 

[0018] The same figure shows the color mixture of K 
and C, wherein print head 301 forms an image in such 
a manner as to feed one line for each scan As will be 
clear from the figure, K ink is first shot at all times, and 

55 then C ink is shot, whereby there occurs no difference 
in the color tint produced by the change in the order of 
shooting onto the recording medium. Each scan of the 
same figure is consistent for both the one-way and two- 
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way printing, in tiiis way, since each coior ink is shot 
onto the recording medium in the same sequence, the 
two-way printing is allowed, unlike the color-specific 
head arranged in the main scan direction as previously 
described, so that the high speed printing can be imple- 
mented. To effect the fine printing with this method, the 
width of line feed is set to be shorter than the width of 
print Inead for each color. A pixel is not formed by the 
same nozzle in the raster direction but formed by using 
different nozzles with the line feed Fig. 18 shows an 
instance wherein the width of line feed is one-half that 
of print head for each color. As sliown in tine same figure, 
the reciprocative printing is possibie. but tine formation 
of one line of color image requires the scanning of print 
head to be performed by eleven times. 
[001 9] However, In the case of the color-specific head 
arranged in the main scan direction, as previously de- 
scribed, there was a problem that the reciprocative color 
printing was usually impossible, so that the time re- 
quired to output the color image was significantly larger. 
Also, in the case of the color-sequential head arranged 
in the sub-scan direction, there was a problem that the 
reciprocative color printing was possible, with the im- 
proved throughput attained, but to effect the fine printing 
mode capable of outputting the higher quality image, a 
greater number of times of scanning were required cor- 
responding to the number of print heads arranged lon- 
gitudinally. 

[0020] The present invention has been achieved in 
view of the aforementioned problems, and Is concerned 
with providing an Inkjet recording apparatus, an Inkjet 
recording head and an ink jet recording method as set 
out in claims 1 , 2, 11, 12 and 1 3 with improved image 
quality and throughput. 

[0021] The dependent claims relate to preferred em- 
bodiments. 

[0022] Using the teachings of the present invention, 
prinling is performed by means of a recording head hav- 
ing a plurality of discharge orifice groups, each of which 
has a plurality of discharge orifices for discharging the 
inks of different colors which are provided in a direction 
different from the main scan direction, resulting in a 
higher quality image owing to the combination of the 
color-sequential head and the fine recording mode, with 
less print unevenness, at the higher speed of printing 
due to reciprocative printing. 

BRIEF DESCRIPTION OF THE DRAWiNGS 

[0023] Fig. 1 is a view showing the print head arrange- 
ment according to the first embodiment. 
[0024] Figs 2A and 2B are views showing the dot ar- 
rangement in the first embodiment. 
[0025] Fig. 3 is a view showing the print head arrange- 
ment and a printing method according to the second em- 
bodiment. 

[0026] Fig. 4 is a view showing a print head consisting 
of a row of two heads divided into upper and lower 



halves. 

[0027] Fig. 5 is a view showing a print head consisting 
of a row of two heads divided into upper and lower more 
sections. 

s [0028] Fig. 6 is a view showing a color-sequential 
head of three rows divided longitudinally. 
[0029] Fig. 7 is a view showing a color-sequential 
head of four rows divided longitudinally. 
[0030] Fig. 8 is a view showing a print head with in- 

10 creased width of head (or number of nozzles) for a spe- 
cific color. 

[0031] Fig. 9 is a view showing the printing only in the 
specific color. 

[0032] Fig. 1 0 is a view showing a print head accord- 
's ing to the third embodiment. 

[0033] Fig. 1 1 Is a view showing a conventional ink jet 
printer. 

[0034] Figs. 1 2A to 1 2C are views showing the fine 
recording method. 
20 [0035] Figs. 1 3A to 1 3C are views showing the fine 
recording method. 

[0036] Figs. 14A to 14C are views showing the fine 
recording method. 

[0037] Figs 1 5A to 1 5C are views showing cross and 
2S counter-cross thinning patterns. 

[0038] Fig. 16 is a view showing the arrangement of 
a conventional print head. 

[0039] Fig. 1 7 is a view showing a conventional color- 
sequential printing. 
30 [0040] Fig. 1 8 Is a view showing the fine recording 
method with a conventional color-sequential head. 
[0041] Fig. 1 9 is a view showing the construction of a 
head in the embodiment. 

[0042] Fig. 20 is a view showing the construction of a 

35 liquid chamber in the embodiment. 

[0043] Fig. 21 is a view showing an example of Inte- 
grating four column heads. 

[0044] Fig. 22 is a block diagram showing a schematic 
configuration wherein an ink jet recording apparatus of 
40 the present invention is applied to an information 
processing equipment. 

[0045] Fig. 23 is an external view of the information 
processing equipment as shown in Fig. 22. 
[0046] Fig. 24 Is an external view of the Information 
45 processing equipment with an ink jet printer contained. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

so (First embodiment) 

[0047] A first embodiment is shown in Fig. 1 , wherein 
the same parts as in the conventional example are indi- 
cated by the same symbols. In this embodiment, anoth- 
55 er group of print heads 301 is arranged in a main scan 
direction. The forward scan is made at the scan of odd 
times, and the backward scan is made at the scan of 
even times. A predetermined image data Is divided into 



4 



7 



EP 0 600 707 B1 



thinned image data wliicli is in compiementary relation 
to each other by image data suppiy means, not shown, 
each of the thinned image data being suppiied to a dif- 
ferent discharge orifice group, so that the predetermined 
image data can be recorded using different discharge 
orifice groups. 

[0048] At the first scan, the printing is performed on 

the N+1 -th iine by means of K1 and K2 of the heads 301 , 
301 '. At this time, if K1 and K2 are caused to shoot inl< 
dropiets on the same raster in compiementary relation 
to each other, owing to the thinning printing, it is possible 
to form an excellent image without any deviation or un- 
evenness which may be caused by the use of the same 
head, lil<e the fine recording mode as previously de- 
scribed. Figs. 2A and 2B show an example of arranging 
dots in one line with K1 and K2 For simplification, the 
dot configuration for one line in the longitudinal direction 
consists of three dots, but is not limited thereto in prac- 
tice. 

[0049] In Fig. 2A, the dots of K1 and K2 are arranged 
in cross and counter-cross patterns. As in the fine re- 
cording mode as previously described, the occurrence 
of deviation and unevenness with the same head can 
be prevented. In this embodiment, the line-feed opera- 
tion to complement the image in the same line is unnec- 
essary, because two groups of print heads are provided. 
Fig. 2B shows how one print head forms an image using 
a 2 X 2 mask. The same figure shows the arrangement 
in units of four dots. Such dot arrangement may be used 
depending on the property of the ink or the kind of re- 
cording medium. There are identical effects with the fine 
recording mode as in the conventional example, where- 
in the high quality image can be output. As above de- 
scribed, with this embodiment, the unevenness and de- 
viation with the head can be prevented owing to the ef- 
fects with the fine recording mode, and as shown in Fig. 
1 , four times of scan may be sufficient- to form each of 
colors in one line, resulting in significantly improved 
throughput. 

<Emphasized prjnting> 

[0050] In the conventional example, to emphasize a 
particular color (or to enhance the reflection density), 
the multiple printing with the same color was made. Nor- 
mally to emphasize the black character, K ink was shot 

twice at the same position on the recording medium. 
Therefore, the number of scanning the print head was 
increased, resulting in lower throughput. However, ac- 
cording to this embodiment, there are two print heads 
arranged, so that if both heads are used at a duty of 
100% during one scanning, two dots can be made at the 
same pixel. As seen in Fig. 1, by printing in the same 
area without thinning of K1 and K2 at the N+1-th line, 
the black emphasis can be achieved. The emphasized 
color is not limited to K, but may be made in any com- 
bination of colors, in which no difference in color tint oc- 
curs with the reclprocatlve printing. 



<Four-pass printing> 

[0051] To implement the four-pass printing capable of 
outputting an image of higher quality, each head may be 

5 operated at a duty of 25% at maximum, as shown in Fig. 
1 . In this case, there are two printing methods of effect- 
ing the line feed only after the backward scan but no line 
feed between the forward scan and the backward scan, 
and effecting the line feed between the forward and 

10 backward scans (the amount of line feed must be halved 
from that of Fig. 1 in this method). Typically, the latter 
method can output a higher quality image with less error 
of conveying the recording medium and inconspicuous 
unevenness or deviation within the head. In this manner, 

IS when the print quality is given a greater priority than the 
throughput, the use of four-pass printing is allowed. Al- 
so, this printing is not limited to four passes, but may be 
realized in more passes. 



[0052] Fig. 19 shows the construction of an ink jet 
head for use in this embodiment. A wiring board 200 is 
interconnected at its one end to the wiring portion of a 

25 heater board 100, and at the other end, provided with a 
plurality of pads corresponding to electricity-heat energy 
converters for receiving an electrical signal from the 
main device. With this wiring board, the electrical signal 
from the main device Is supplied to electrlclty-heat en- 

30 ergy converters. 

[0053] A carrier 300 made of metal for carrying the 
back surface of wiring board 200 on the plane thereof 
serves as a base plate for an inkjetunit. A presser spring 
500 has a bent portion shaped like a substantial U-char- 

35 acter in cross section to exert a pressing force resiliently 
along the line on the area of a slotted ceiling 1 300 in the 
neighborhood of an ink discharge orifice, claws for en- 
gaging relief holes provided in the base plate, and a pair 
of back legs for receiving a force exerting on the spring 

40 with the base plate. 

[0054] With this spring force, the wiring board 200 and 
the slotted ceiling 1300 are placed in close contact with 
each other. The mounting of the wiring board 200 to the 
carrier Is bonded by means of an adhesive or the like. 

45 At the end portion of an ink supply tube 2200 is provided 
a filter 700. 

[0055] An ink supply member 600 is molded, and the 
slotted ceiling is formed with a liquid passageway lead- 
ing to each ink supply opening. The securing of the ink 

so supply member 600 on to the carrier 300 can be simply 
made by inserting two pins (not shown) on the back side 
of the ink supply member 600 into and throughput holes 
1 901 , 1 902 of the carrier 300, and thermally fusing them. 
[0056] In this case, there is a uniform gap formed be- 

55 tween an orifice plate 41 0 and a chip tank 600. Sealant 
is poured into an upper sealant inlet port provided in the 
ink supply member, for sealing wire bondings while at 
the same time sealing the gap between the orifice plate 



20 <Head construction> 
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410 and the chip tank 600, further passing through a 
groove 31 0 provided on the carrier 300 to seal complete- 
ly the gap between the orifice plate 410 and the front 
end portion of the carrier 300. 

[0057] Fig. 20 is a perspective view of the slotted ceil- 
ing 1 300 of the head unit for use in this embodiment, as 
seen from the side of the heater board 100. A plurality 
of liquid chambers are provided, and partitioned by walls 
1 0a to 1 0c. Each liquid chamber is provided with a sup- 
ply port 20a to 20d for supplying the ink to the liquid 
chamber 

[0058] Each of grooves 30a to 30c is provided on the 
contact face between the partition wall 10a to 10c of liq- 
uid chamber and the heater board 100. These grooves 
are in communication with the external peripheral por- 
tion of the slotted ceiling 1300. After the slotted ceiling 
1 300 is placed under pressure into contact with the heat- 
er board, the external peripheral portion is sealed by 
sealant 120, as above described. In this case, the seal- 
ant will permeate to fill the gap between the slotted ceil- 
ing and the heater board. In this manner, with conven- 
tional technical processes used for the head, liquid 
chambers can be separated completely. The construc- 
tion of this groove is different with the material of sealant, 
and is required to have a shape corresponding thereto. 
[0059] In this manner different inks can be supplied 
to each ink discharge orifice by separating a liquid 
chamber into a plurality of compartments. This figure 
shows a construction which enables the supply of four 
color inks, but it is possible to supply more than four 
color inks by increasing the number of separate liquid 
chambers. Fig. 21 shows an instance wherein four rows 
of print heads of this embodiment are arranged. Each 
color ink is supplied from an ink tank through the ink 
liquid passageway as shown in the figure to effect print- 
ing. The use of such an integral type head unit allows 
the securer positioning of each print head, easily result- 
ing in higher precision in the longitudinal and horizontal 
directions. 

(Second embodiment) 

[0060] Fig. 3 shows a second embodiment. This em- 
bodiment has a plurality of color-sequential division 
heads arranged in a main scan direction, with a combi- 
nation of different color heads arranged in the main scan 
direction. As shown in the same figure, with this print 
method, the inks are discharged through the nozzle 
groups K1 , CI , Ml , Y1 in the forward scan. In Fig. 3, the 
order is Ml , Y1 , and then KT CI . In the backward scan, 
the order is M2, Y2, and then K2, C2, When R is formed, 
for example, Ml Y1 is printed at the first scan, the line 
feed is made, and M2Y2 is printed atthe backward scan. 
After the backward scan that is the second scan, M1Y1 
is printed at the third forward scan without any line feed. 
By repeating the first and second scans as above de- 
scribed, an image is formed. That is, the color-sequen- 
tial printing for each scan direction is performed. In this 



10 

manner, the number of discharge nozzles for each scan 
is halved, as compared with that of the first embodiment, 
the capacity of a power source of the recording appara- 
tus required for the printing is also halved, resulting in a 
s remarkable effect to reduce the costs. Also, four scans 
are necessary to form one line of image, resulting in re- 
duced number of scans as compared with the conven- 
tional example. 



[0061] Fig. 4 shows a variation of color arrangement 
of the second embodiment. This mode is to divide lon- 
gitudinal two rows of print heads Into upper and lower 

15 groups, the former group being dealt as K1 01 Ml Y1 and 
the latter group as K2C2M2Y2. In the variation of Fig. 
4, K1C1 + K2C2 is printed in the forwrad scan, and 
Ml Y1 + M2Y2 is printed in the backward scan. The color 
sequence for one line can be accomplished in a print 

20 sequence of K1 01 Ml Y1 + K202M2Y2 at any time. An 
image of each color is complemented by two scans 
(such as K1, K2) in this figure. The time from the first 
shot of Ink droplet (K1 ) to the second shot of ink droplet 
(K2) amounts to four scans. When a certain amount of 

2S ink is jetted onto the recording medium to permeate 
thereinto jetting the amount of ink droplets by multiple 
times is more preferable than jetting the same amount 
of ink at a time, because the ink will spread more easily 
over the surface of the recording medium, resulting In 

30 slight permeation In the sheet thickness direction. 
Therefore, the reflection density on the surface of the 
recording medium becomes higher than by one time of 
jetting. 

[0062] Hence, In the fine recording mode, like this em- 

35 bodiment, by providing a sufficient interval between 
each thinning print, the permeation of the ink into the 
surface of the recording medium can be effectively pro- 
moted to enhance the reflection density thereof. In Fig. 
4, the combination of upper and lower two groups of 

40 color head has been considered, but now an Instance 
is considered wherein finer divisions in the longitudinal 
direction are made, with more nozzle groups provided 
for each color within the print head, and less nozzles 
provided for each nozzle group (I.e., K1 -i- K2 -h K3 -h K4 

45 = 64 nozzles, instead of K1 + K2 = 64 nozzles, and less 
nozzles constituting each head such as K1 ). By dividing 
one line of image in practice into finer sections, with re- 
duced number of ink droplets shot at a time, the im- 
proved density can be attained. Also, by causing ink 

50 droplets to be divided and shot, a phenomenon that ink 
droplets join with each other on the recording medium 
before permeation to become a granular liquid mass 
and cause a image degradation can be prevented. In 
particular, this divided shooting is effective for the re- 

55 cording medium with a longer Ink fixing time (such as 
OHP sheet). 
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<Color-sequential three row head longitudinally 

divided> 



inherent to the color-sequential head longitudinally di- 
vided can be achieved. 



[0063] An instance will be considered wherein two 
rows of heads in the second embodiment is extended 
into three rows. The form of a print head in this embod- 
iment is shown in Fig. 6. In this embodiment, KCMY is 
divided into three groups, and the color-sequential print 
is effected with the reciprocative scan, which will be de- 
scribed below in due order. 

First scan: K1 , C1 , M1 of group 1 + line feed 

Second scan: Y1 of group 1 , K2, C2 of group 2 
Third scan: K1 , CI , Ml of group 1 + line feed 

Fourth scan: Y1 of group 1 , K2, C2 of group 2 
Fifth scan: K1, C1, Ml of group 1, M2, Y2 of 

group 2, K3 of group 3 + line feed 
Sixth scan: Y1 of group 1 , K2, C2 of group 2, 

C3, M3, Y3 of group 3 
Seventh scan: K1, CI, Ml of group 1, M2, Y2 of 

group 2, K3 of group 3 + line feed 
Eighth scan: Y1 of group 1, K2, C2 of group 2, 

C3, M3, Y3 of group 3 

[0064] Hence, a 100% image can be formed by thin- 
ning out to one-third for one color and performing three 
passes (using each head of three groups). The in- 
creased number of heads for use in forming the image, 
with the shooting of different discharge nozzles, can pro- 
vide further effects of the fine recording mode as previ- 
ously described, thus resulting in the improved print 
quality. Also, in the emphasizing mode, the arbitrary 
color can be emphasized to 300%. 
[0065] Likewise, where the above head rows are 
changed to four rows of heads, the color sequential im- 
age can be also formed, with only one-half the total ca- 
pacity of power source required for the printing. The in- 
slrince of lour row heads is shown in Fig. 7. 
[0066] An instance of the above three row heads will 
be considered wherein K head frequently used as char- 
acter image is made to have more nozzles than other 
color heads, thereby enhancing the throughput for black 
character dedicated print mode (hereinafter K mode). In 
Fig. 8, the number of nozzles for the K head is set to be 
double that of other heads. When in the K mode, image 
recording Is performed by discharging only the K ink in 
reciprocative movement, as shown In Fig. 9. Therefore, 
the high speed printing is allowed while the effects with 
fine recording mode are provided. Also, the emphasized 
print can be effected up to 300% at maximum while 
maintaining the effects with the fine recording mode and 
the high speed printing. In the case of KCMY printing, 
the color sequential printing is made for each group in 
reciprocative movement, like the previous embodiment. 
However, the K head number is not a head group 
number. K is not necessary to be dealt as the group, but 
is printed ahead of the other colors. In this manner, when 
K head is made larger than the other heads, the effects 



(Third embodiment) 

s 

[0067] A third embodiment is shown in Fig. 10. This 
embodiment is a combination of a printer having a head 
identical to previously used one divided inside by differ- 
ent color inks with the fine recording method as de- 

10 scribed in the conventional example. Each print scan is 
performed in a width of line feed shorter than the width 
of head print which is a feature of the fine recording 
method. Fig. 10 shows the setting of one-quarter the 
width of one head (one-half the width of head such as 

?s K1 in the same figure). First, in the first scan (forward 
scan), shown at the left end in the same figure, the print- 
ing is performed using the lower half of K1, CI as sur- 
rounded by the circle. In the subsequent second scan 
(backward scan), the printing is performed using the to- 

20 tal width of K2, C2 as surrounded by the circle. Then, in 
the third scan (forward scan), the printing is performed 
using the total width of K1 , 01 as surrounded by the cir- 
cle and the lower half of M1 , Y1 . And in the fourth scan 
(backward scan), the printing is performed using the to- 

25 tal width of K2, C2, M2, Y2 as surrounded by the circle. 
In this manner, after data of K, C is printed, data of M, 
Y is printed, whereby the shoot order onto the recording 
medium is KCMY at all times, so that an excellent image 
can be obtained at higher speed without occurrence of 

30 color shade in the reciprocative printing. 

[0068] Also, a very high quality image can be printed 
without degradation of image such as mixed colors or 
tie streaks due to feed error of the sheet feed system or 
percolating ink which may result from the effects of the 

35 fine recording method. 

[00S9] It should be noted that the present invention is 
not limited to the reciprocative scan printing, but may be 
realized in the one-WHy scan printing. In Ihis case, the 
arrangement of nozzle groups for each color is not sub- 

40 jected to any limitations as imposed on the reciprocative 
scan printing. 

[0070] As described above, with the present inven- 
tion, the recording is performed using a recording head 
having a plurality of discharge orifice groups in a main 

45 scan direction, each of which has a plurality of discharge 
orifices for discharging the inks of different colors which 
are provided in a direction different from the main scan 
direction, resulting in a higher quality image, with less 
print unevenness, owing to the color-sequential printing 

50 and the fine recording method, at higher speed with the 
reciprocative printing. 

[0071] The present invention brings about excellent 
effects particularly in a recording device of the ink jet 
system for recording by forming fine ink droplets by the 
55 use of heat energy among the various ink jet recording 
systems. 

[0072] As to its representative constitution and princi- 
ple, for example, one practiced by use of the basic prin- 
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ciple disclosed in, for example, U.S. Patents 4,723,129 
and 4,740,796 is preferred. This system is applicable to 
either of the so-called on-demand type and the contin- 
uous type. Particularly, the case of the on-demand type 
is effective because, by applying at least one driving sig- 
nal which gives rapid temperature elevation exceeding 
nucleus boiling corresponding to the recording informa- 
tion on electricity-heat converters arranged correspond- 
ing to the sheets or liquid channels holding a liquid (ink), 
heat energy is generated at the electricity-heat convert- 
ers to effect film boiling at the heat acting surface of the 
recording head, and consequently the bubbles within 
the liquid (ink) can be formed corresponding one by one 
to the driving signals. By discharging the liquid (ink) 
through an opening for discharging by growth and 
shrinkage of the bubble, at least one droplet is formed. 
By making the driving signals into the pulse shapes, 
growth and shrinkage of the bubbles can be effected in- 
stantly and adequately to accomplish more preferably 
discharging of the liquid (ink) particularly excellent in re- 
sponse characteristic. 

[0073] As the driving signals of such pulse shape, 
those as disclosed in U.S. Patents 4,463,359 and 
4,345,262 are suitable. Further excellent recording can 
be performed by employment of the conditions de- 
scribed in U.S. Patent 4,313,124 of the invention con- 
cerning the temperature elevation rate of the above- 
mentioned heat acting surface. 
[0074] As the constitution of the recording head, in ad- 
dition to the combination of the discharging orifice, liquid 
channel, and electricity-heat converter (linear liquid 
channel or right-angled liquid channel) as disclosed in 
the above-mentioned respective specifications, the con- 
stitution by use of U.S. Patent 4,558,333 or 4,459,600 
disclosing the constitution having the heat acting portion 
arranged in the flexed region is also included in the 
present invention. 

[0075] In addilion, the present invention can be also 
effectively made the constitution as disclosed in Japa- 
nese Patent Application Laid-Open No. 59-123670 
which discloses the constitution using a slit common to 
a plurality of electricity-heat converters as the discharg- 
ing portion of the electricity-heat converter or Japanese 
Patent Application Laid-Open No. 59-138461 which dis- 
closes the constitution having the opening for absorbing 
pressure wave of heat energy correspondent to the dis- 
charging portion. 

[0076] In addition, the present invention is effective for 
a recording head of the freely exchangeable chip type 
which enables electrical connection to the main device 
or supply of ink from the main device by being mounted 
on the main device, or a recording head of the cartridge 
type having an ink tank integrally provided on the re- 
cording head itself. 

[0077] Also, addition of a restoration means for the 
recording head, a preliminary auxiliary means, etc., pro- 
vided as the constitution of the recording device of the 
present invention is preferable, because the effect of the 



present invention can be further stabilized. Specific ex- 
amples of these may include, for the recording head, 
capping means, cleaning means, pressurization or suc- 
tion means, electricity-heat converters or another type 
s of heating elements, or preliminary heating means ac- 
cording to a combination of these, and it is also effective 
for performing stable recording to perform preliminary 
mode which performs discharging separate from re- 
cording. 

10 [0078] In addition, though the ink is considered as the 
liquid in the embodiments as above described, another 
ink may be also usable which is solid below room tem- 
perature and will soften or liquefy at or above room tem- 
perature, or liquefy when a recording signal is issued as 
it is common with the ink jet device to control the viscos- 
ity of ink to be maintained within a certain range of the 
stable discharge by adjusting the temperature of ink in 
a range from 30°C to 70°C. 

[0079] In addition, in order to avoid the temperature 

20 elevation due to heat energy by positively utilizing the 
heat energy as the energy for the change of state from 
solid to liquid, or to prevent the evaporation of ink by 
using the ink which will stiffen in the shelf state, the use 
of the ink having a property of liquefying only with the 

2S application of heat energy, such as liquefying with the 
application of heat energy in accordance with a record- 
ing signal so that liquid ink is discharged, or is already 
solidifying upon reaching the recording medium, is also 
applicable in the present Invention. In such a case, the 

30 ink may be held as liquid or solid in recesses or through 
holes of a porous sheet, which is placed opposed to 
electricity-heat converters, as described in Japanese 
Patent Application Laid-Open No. 54-56847 or No. 
60-71260. The most effective method for the ink as 

3S above described in the present Invention is based on 
the film boiling. 

[0080] Further, a recording apparatus according to 
the present invention may be used in the form of an im- 
age output terminal for the information processing 

40 equipment such as a word processor or a computer, in- 
tegrally or separately provided, a copying machine in 
combination with a reader, or a facsimile apparatus hav- 
ing the transmission and reception features. 
[0081] Fig. 22 is a block diagram showing a schematic 

45 configuration in which a recording apparatus of the 
present invention is applied to the information process- 
ing apparatus having the features of word processor, 
personal computer, facsimile apparatus, and copying 
machine. Inthefigure, 210 isacontrol unit for controlling 

50 the whole apparatus, comprised of a CPU such as a mi- 
croprocessor or various I/O ports, this control unit con- 
trolling each unit by sending or receiving control or data 
signals to or from it. 202 is a display unit for displaying 
various menus, document information, and image data 

ss read with an image reader 207 on its display screen. 
203 is a transparent, pressure sensitive touch panel pro- 
vided on the display unit 202, which enables the entry 
of items or coordinate values on the display unit 202 by 
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depressing its surface with a finger or the like. 
[0082] 204 is an FIVI (Frequency IVIodulation) sound 
source unit, which makes the FIVI modulation for the mu- 
sic information created with a music editor, this informa- 
tion being stored in a memory 21 0 or an external storage s 
device 212 as the digital data and read therefrom. An 
electrical signal from the FM sound source 204 is con- 
verted into an audible sound by a speaker unit 205. A 
printer unit 206 consists of a recording apparatus ac- 
cording to the present invention as the output terminal ?o 
for a word processor, a personal computer, a facsimile 
apparatus, or a copying machine. 
[0083] 207 is an image reader unit for photoelectrical- 
ly reading original data to be input, which is provided 
midway on original conveying passage to read facsimile 's 
or copying original, and other various kinds of originals. 
208 is a FAX transmission or reception unit for FAX 
transmitting original data read by the image reader unit 
207 or receiving and decoding facsimile signals trans- 
mitted thereto, this unit having an interface facility with 20 
the outside. 209 is a telephone unit, comprising various 
telephone functions, such as an ordinary teleplione 
function or an automatic answering teleplione function. 
21 3 is a memory unit comprised of a ROM for storing a 
system program, manager programs and other applica- 2S 
tion programs, character fonts, and dictionaries, a RAM 
for storing application programs or document informa- 
tion loaded from the external storage device 212, and a 
video RAM. 

[0084] 211 is a keyboard unit useful for inputting doc- so 
ument information or various kinds of command. 212 is 
an external storage device, which is a storage medium 
consisting of a floppy disk or a hard disk, for the storage 
of document information, music or audio data, and us- 
er's application programs. 3S 
[0085] Fig. 23 is a typical appearance view of the in- 
formation processing apparatus as shown in Fig. 22. In 
the figure, 308 is a flat panel display utilizing liquid crys- 
tal or the like for displaying various menus, graphic data 
or documents. On this display 308 is installed the touch 40 
panel, which enables the entry of coordinates or item 
specifications by depressing the surface of the touch 
panel with a finger or the like. 302 is a handset for use 
when the apparatus functions as a telephone. 
[0086] A keyboard 303 is detachably connected via a 45 
cord to the main body, and is used to input various doc- 
uments or data. Also, the keyboard 303 is provided with 
various function keys 304. 305 is an opening for inser- 
tion of the floppy disk. 

[0087] 307 is a sheet feed board for placing thereon so 
papers to be read by the image reader unit 207, the read 
paper being exhausted out of the rear side of device. In 
the facsimile reception, received data is recorded by an 
ink jet printer 307. 

[0088] It should be noted that the display unit 308 as ss 
above described may be a CRT but is preferably a flat 
panel of the liquid crystal display using a ferroelectric 
liquid crystal, because it can be more compact, in addi- 
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tion to be thinner and lighter. When the above-noted in- 
formation processing device functions as a word proc- 
essor, various document information input form the key- 
board 211 are processed according to a document 
processing program by the control unit 21 0 as shown in 
Fig. 22, and output as the image to the printer 206. When 
such information processing device functions as a per- 
sonal computer, various kinds of data input from the key- 
board 211 is calculated in accordance with an applica- 
tion program by the control unit 201 , with its calculated 
result output as the image to the printer unit 206. When 
it functions as a receiver for the facsimile apparatus, fac- 
simile information input from the FAX transmission/re- 
ception unit 208 via the communication line are received 
according to a predetermined program by the control 
unit 210, and output to the printer unit 206 as the re- 
ceived image. And when it functions as a copying ma- 
chine, an original is read by the image reader unit 207, 
and read original data is output via the control unit 210 
to the printer unit 206 as the copied image. Note that it 
functions as a transmitter for the facsimile apparatus, 
original data read by the image reader unit 207 is proc- 
essed for transmission according to a predetermined 
program by the control unit 210, and transmitted via the 
FAX transmission/reception un it 208 to the commun ica- 
tion line. It should be noted that the above-noted infor- 
mation processing device can be an integral type incor- 
porating an ink jet printer within the main body, as shown 
in Fig. 24, in which its portability can be enhanced. In 
the same figure, like reference numerals are affixed to 
parts having the same functions as those in Fig. 23. 
[0089] If a recording apparatus of the present inven- 
tion is applied to the multifunctional type information 
processing device as above described, higher quality 
recording image can be obtained so that the functions 
of the information processing device can be further en- 
hanced. 



Claims 

1. An ink jet recording apparatus for recording on a 
recording medium, comprising a recording head 
mounted on a conveying means (201 ) for conveying 
the recording head (1) in a main scan direction, the 
recording head (1) comprising an ink jet recording 
means (301 ) for discharging a number of coiours of 
ink on to the recording medium, the recording 
means (301 ) having a number of groups of ink dis- 
charge ports (Y1 Ml CI K1) corresponding to the 
number of colours of ink arranged in a direction dif- 
ferent from the main scan direction, each group of 
ports (Y1 Ml CI K1 ) comprising a piuraiity of ports 
and each group corresponding to a different colour 
of ink, characterised in that the apparatus compris- 
es a plurality of recording means (301, 301') ar- 
ranged in the main scan direction. 
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An ink jet recording apparatus for recording on a 
recording medium, comprising a recording Inead (1 ) 
for discharging a number of coiours of \nk on to tine 
recording medium, and conveying means (201) for 
conveying tlie recording liead in a main scan direc- s 
tion, wlierein tlie recording liead (1) comprises a 
plurality of ink jet recording means (301, 301') ar- 
ranged in the main scan direction, 

wherein each mk jet recording means (301, 10 
301 ') has a plurality of groups of ink discharge 
ports (CMYK) arranged in a direction different 
from the main scan direction and correspond- 
ing to at least two of the said number of colours 
of ink, IS 
wherein the recording head (1) comprises a 
number of sets of groups of ink discharge ports 
(CIVIYK) and each set of groups of ports in- 
cludes a respective group of inkdischarge ports 
(CIVIYK) corresponding to each colour of ink, 20 
wherein each set of groups of ink discharge 
ports (CMYK) comprises groups of ink dis- 
charge ports (CMYK) of two or more of the ink 
jet recording means (301, 301'), 
and wherein the sets of groups of ink discharge 25 
ports are arranged in a direction different from 
the main scan direction. 

An Inkjet recording apparatus according to claim 1 
or claim 2, characterized by further comprising im- so 
age data supply means (210) for dividing a prede- 
termined image data into pieces of thinned image 
data in complementary relation to each other and 
supplying said pieces of thinned image data to re- 
spective different discharge orifice groups corre- 3S 
sponding to said ports, which are caused to record 
said predetermined image data. 

An ink jet recording apparatus according to claim 1 
or claim 2, wherein said recording head (1 ) is an ink 40 
jet recording head, which discharges the ink by the 
use of thermal energy and has electricity-heat con- 
verters for generating the heat energy to be applied 
to the ink. 

45 

An ink jet recording apparatus according to claim 3, 

wherein said recording head (1) causes a state 
change in the ink due to the heat energy applied by 
said heat energy converters, and discharges the ink 
through discharge orifices based on said state so 
change. 

An ink jet recording apparatus according to any pre- 
ceding claim and including at least one of means 
for receiving image information (207, 208) and 55 
means for transmitting image information (208). 

An Inkjet recording apparatus according to any one 



of the preceding claims, characterised by further 
comprising original image reading means (207). 

8. An ink jet recording apparatus as claimed in any 
preceding claim, and including recording signal in- 
put means (211). 

9. An Inkjet recording apparatus according to claim 8, 
characterised In that said recording signal input 
means is a keyboard (211). 

10. An ink jet recording apparatus as claimed in any 
preceding claim and including computation means 

(210). 

11. An Inkjet recording head characterised by compris- 
ing a plurality of recording means (301 ) arranged in 
a main scan direction, each recording means (301 ) 
comprising a plurality of ink discharge port groups 
(Y1 Ml 01 K1) arranged in a second direction dif- 
ferent from the main scan direction, each discharge 
port group comprising a plurality of discharge orific- 
es and each group corresponding to a different col- 
our of ink. 

12. An Inkjet recording method comprising: 

providing an ink jet recording head (1) for use 
with an ink jet recording apparatus which per- 
forms the recording while moving said record- 
ing head (1) in a main scan direction, said re- 
cording head (1) having an ink jet recording 
means (301) for discharging the ink onto the re- 
cording medium to effect the recording, the re- 
cording means (301) having a plurality of 
groups of ink discharge ports (Y1 Ml CI K1) 
each group (Y1 Ml CI K1) discharging an ink 
of a different color, charriclerised by arranging 
the groups in a different direction from the main 
scan direction, when mounted on said ink jet 
recording apparatus; 

arranging a plurality of recording means (301 , 
301 ■■) in the main scan direction; 
mounting said Inkjet recording head (1 ) on said 
ink jet recording apparatus; and 
performing the recording by discharging the ink 
onto the recording medium from said Inkjet re- 
cording head (1). 

13. An Inkjet recording method comprising: 

providing an ink jet recording head (1) for use 
with an ink jet recording apparatus which per- 
forms the recording while moving said record- 
ing head (1) in a main scan direction, said re- 
cording head (1 ) comprising a plurality of ink jet 
recording means (301, 301') arranged in the 
main scan direction for discharging the inkonto 
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the recording medium to effect tlie recording, 
eacin inl<jet recording means (301 , 301') having 
a plurality of groups of ink discharge ports (Y1 
Ml CI K1) arranged in a direction different from 
the main scan direction and corresponding to 
at least two of the said number of colours of ink, 
wherein the recording head (1) comprises a 
number of sets of groups of ink discharge ports 
(CMYK) and each set of groups of ports in- 
cludes a respective group of inkdischarge ports 
(CMYK) corresponding to each colour of ink, 
wherein each set of groups of ink discharge 
ports (CMYK) comprises groups of ink dis- 
charge ports (CMYK) of two or more of the ink 
jet recording means (301, 301'), 
and wherein the sets of groups of ink discharge 
ports are arranged in a direction different from 
the main scan direction; 
mounting said Inkjet recording head (1 ) on said 
Inkjet recording apparatus; and 
performing the recording by discharging the Ink 
onto the recording medium from said Ink jet re- 
cording head (1). 



Patentanspruche 

1. TIntenstrahlaufzeichnungsgerat zum Aufzelchnen 
auf einem Aufzelchnungsmedlum mit einem Auf- 
zelchnungskopf, der an einer Forderelnrlchtung 
(201) zum Befordern des Aufzeichnungskopfes (1) 
In einer Mauptabtastrlchtung montlert 1st, wobel der 
Aufzeichnungskopf (1) eine Tlntenstrahlaufzelch- 
nungseinrichtung (301) zum AusstoBen einer An- 
zahl an Farben auf das Aufzelchnungsmedlum auf- 
welst, wobel die Aufzelchnungselnrlchtung (301 ) ei- 
ne Anzahl an Gruppen an TIntenausstoRoffnungen 
(Y1, M1, C1, K1) hat, die der Anzahl an Tintenfar- 
ben entsprechen, die in einer von der Mauptabtast- 
rlchtung verschiedenen RIchtung angeordnet sind, 
wobel jede Gruppe an Offnungen (Y1 , Ml , 01 , K1 ) 
eine VIelzahl an Offnungen aufwelst und jede Grup- 
pe einer unterschledllchen TIntenfarbe entsprlcht, 
dadurch gekennzelchnet, dal) 

das Gerat eine VIelzahl an Aufzeichnungseinrich- 
tungen (301 , 301') aufwelst, die In der Mauptabtast- 
rlchtung angeordnet sind. 

2. TIntenstrahlaufzeichnungsgerat zum Aufzelchnen 
auf einem Aufzelchnungsmedlum mIt einem Auf- 
zeichnungskopf (1 ) zum AusstoBen einer Anzahl an 
Farben auf das Aufzelchnungsmedlum und einer 
Forderelnrlchtung (201) zum Befordern des Auf- 
zeichnungskopfes (1 ) in einer Mauptabtastrlchtung, 
wobei der Aufzeichnungskopf (1) eine VIelzahl an 
Aufzelchnungseinrlchtungen (301, 301') aufwelst, 
die in der Mauptabtastrlchtung angeordnet sind, 
wobei 



jede Aufzelchnungselnrlchtung (301 , 301 ') eine 
VIelzahl an Gruppen an TlntenausstoBoffnun- 
gen (C, M, Y, K) hat, die in einer von der Maupt- 
abtastrlchtung verschiedenen RIchtung ange- 
s ordnet sind und die zumindest zwei Tintenfar- 

ben der Anzahl an TIntenfarben entsprechen, 
der Aufzeichnungskopf (1 ) eine Anzahl an Sat- 
zen an Gruppen der TintenausstofBoffnungen 
(C, M, Y K) aufwelst und jeder Satz der Grup- 
10 pen an Offnungen eine jeweillge Gruppe an 

Tintenaussto(36ffnungen (C, M, Y K) umfaBt, 
die jeder TIntenfarbe entsprlcht, 
jeder Satz der Gruppen an TintenausstoBoff- 
nungen (C, M, Y, K) Gruppen an 
TIntenausstoBoffnungen (C, M, Y, K) von zwei 
Aufzelchnungseinrlchtungen (301, 301') Oder 
mehr aufwelst und 

die Satze an Gruppen der TlntenausstoBoff- 
nungen In einer von der Mauptabtastrlchtung 
20 verschiedenen RIchtung angeordnet sind. 

3. TIntenstrahlaufzeichnungsgerat gemaB Anspruch 
1 Oder Anspruch 2, 

dadurch gekennzelchnet, dal3 

25 

es des welteren eine Bllddatenllefereinrichtung 
(210) zum Tellen von vorbestimmten Bllddaten 
In Telle von ausgedunnten Bllddaten In einer 
komplementaren Bezlehung zuelnander und 
30 zum Llefern der Telle an ausgedunnten Blldda- 

ten zu jeweils unterschledllchen AusstoBoff- 
nungsgruppen, die den Offnungen entspre- 
chen, bel denen bewlrkt wird, daB sle die vor- 
bestimmten Bllddaten aufzelchnen, aufwelst. 

35 

4. TIntenstrahlaufzeichnungsgerat gemaB Anspruch 
1 Oder Anspruch 2, wobel 

der Aufzeichnungskopf (1) ein Tlntenstrahlauf- 
40 zelchnungskopf ist, der die Tinte unter Verwen- 

dung von Warmeenergle ausstoBt und elektro- 
thermlsche Wandler zum Erzeugen der auf die 
Tinte aufzubrlngenden Warmeenergle hat. 

45 5. TIntenstrahlaufzeichnungsgerat gemaB Anspruch 
3, wobel 

der Aufzeichnungskopf (1 ) eine Zustandsande- 
rung In der Tinte aufgrund der durch die War- 
so meenergiewandler aufgebrachten Warmeen- 
ergle bewlrkt und die Tinte durch AusstoBoff- 
nungen auf der Grundlage der Zustandsande- 
rung ausstoBt. 

ss 6. TIntenstrahlaufzeichnungsgerat gemaB einem der 
vorherigen Anspruche, das zumindest entweder ei- 
ne Einrichtung zum Empfangen von Bildinformatio- 
nen (207, 208) Oder eine Einrichtung zum Ubertra- 
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gen von Bildinformationen (208) umfaBt. 

7. Tintenstrahlaufzeichnungsgerat gemaB einem der 
vorherigen Anspruche, 

dadurch gekennzeichnet, dal} 

es des weiteren eine Orlginalblldleseelnrich- 

tung (207) aufweist. 

8. Tintenstrahlaufzeichnungsgerat gemaR einem der 
vorherigen Anspruche, das des weiteren eine Auf- 
zeichnungssignaleingabeeinrichtung (211) umfaBt. 

9. Tintenstrahlaufzeichnungsgerat gemaB Anspruch 
8, 

dadurch gekennzeichnet, dal} 

die Aufzeichnungssignaleingabeeinrichtung ei- 
ne Tastatur (211) ist. 

10. Tintenstrahlaufzeichnungsgerat gemaB einem der 
vorherigen Anspruche, das des weiteren eine Be- 
rechnungseinrichtung (210) umfaBt. 

11. Tintenstrahlaufzeichnungskopf, 
dadurch gekennzeichnet, daR 

er eine Vielzahl an Aufzeichnungseinrichtun- 
gen (301) aufweist, die in einer Hauptabtast- 
richtung angeordnet sind, wobei jede Aufzeich- 
nungseinrichtungen (301 ) eine Vielzahl an Tin- 
tenausstoBoffnungsgruppen (Y1, Ml, CI, K1) 
aufweist, die in einer zweiten von der Hauptabt- 
astrichtung verschiedenen Richtung angeord- 
net sind, wobei jede Gruppe an AusstoBoffnun- 
gen eine Vielzahl an AusstoBoffnungen auf- 
weist und jede Gruppe einer unterschiedlichen 
Tintenfarbe enlsprichl 

12. Tintenstrahlaufzeichnungsverfahren mit den fol- 
genden Schritten: 

Vorsehen eines Tintenstrahlaufzeichnungs- 
kopfes (1) fur eine Verwendung mit einem Tin- 
tenstrahlaufzeichnungsgerat, das ein Auf- 
zeichnen ausfuhrt, wahrend sich der Aufzeich- 

nungskopf (1 ) in einer Hauptabtastrichtung be- 
wegt, wobei der Aufzeichnungskopf (1) eine 
Tintenstrahlaufzeichnungseinrichtung (301 ) 
zum AusstoBen von Tinte auf das Aufzeich- 
nungsmedium zum Bewirken des Aufzeich- 
nens hat, wobei die Aufzeichnungseinrichtung 
(301) eine Vielzahl an Gruppen an Tintenaus- 
stoBoffnungen (Y1 , Ml , 01 , K1) hat, wobei jede 
Gruppe (Y1, Ml, 01, K1) eine Tinte einer an- 
deren Farbe ausspritzt, 

gekennzeichnet durch 



die folgenden Schritte 

Anordnen der Gruppen in einer von der Haupt- 
abtastrichtung verschiedenen Richtung, wenn 
diese an dem Tintenstrahlaufzeichnungsgerat 
montiert werden, 

Anordnen einer Vielzahl an Aufzeichnungsein- 
richtungen (301, 301') in der Hauptabtastrich- 
tung, 

Montieren des Tintenstrahlaufzeichnungskop- 
fes (1 ) an dem Tintenstrahlaufzeichnungsgerat 

und 

Ausfuhren des Aufzeichnens durch ein Aussto- 
Ben der Tinte auf das Aufzeichnungsmedium 
aus dem Tintenstrahlaufzeichnungskopf (1). 

13. Tintenstrahlaufzeichnungsverfahren mit den fol- 
genden Schritten: 

Vorsehen eines Tintenstrahlaufzeichnungs- 
kopfes (1 ) fur eine Verwendung mit einem Tin- 
tenstrahlaufzeichnungsgerat, das ein Auf- 
zeichnen ausfuhrt, wahrend sich der Aufzeich- 
nungskopf (1) in einer Hauptabtastrichtung be- 
wegt, wobei der Aufzeichnungskopf eine Viel- 
zahl an Tintenstrahlaufzeichnungsein- 
richtungen (301, 301') aufweist, die in der 
Hauptabtastrichtung tiir ein AusstoBen der Tin- 
te auf das Aufzeichnungsmedium zum Bewir- 
ken des Aufzeichnens angeordnet sind, wobei 
jede Tintenstrahlaufzeichnungseinrichtung 
(301 , 301 ') eine Vielzahl an Gruppen an Tinten- 
ausstoBoffnungen (Y1, Ml, CI, K1) hat, die in 
einer von der Hauptabtastrichtung verschiede- 
nen Richtung angeordnet sind und die zumin- 
dest zwei Tintenfarben der Anzahl an Tinten- 
farben entsprechen, 

wobei der der Aufzeichnungskopf (1) eine An- 
zahl an Sal/en an Gruppen der 
TintenausstoBoffnungen (0, M, Y, K) aufweist 
und jeder Satz der Gruppen an Offnungen eine 
jeweilige Gruppe an TintenausstoBoffnungen 
(C, M, Y, K) umfaBt, die jeder Tintenfarbe ent- 
spricht, 

wobei jeder Satz der Gruppen an Tintenaus- 
stoBoffnungen (C, M, Y, K) Gruppen an Tinten- 
ausstoBoffnungen (C, M, Y, K) von zwei Auf- 
zeichnungseinrichtungen (301, 301') oder 
mehr aufweist und 

wobei die Satze an Gruppen der Tintenaus- 
stoBoffnungen in einer von der Hauptabtast- 
richtung verschiedenen Richtung angeordnet 

Montieren des Tintenstrahlaufzeichnungskop- 
fes (1 ) an dem Tintenstrahlaufzeichnungsgerat 
und 

Ausfuhren des Aufzeichnens durch ein Aussto- 
Ben der Tinte auf das Aufzeichnungsmedium 
aus dem Tintenstrahlaufzeichnungskopf (1). 
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Revendications 



layage principal. 



Appareil d'enregistrement a jet d'encre destine a 
enregistrer sur un support d'enregistrement, com- 
portant une tete d'enregistrement montee sur un 
moyen de transport (201 ) destine a transporter la 
tete d'enregistrement (1) dans une direction de ba- 
layage principal, la tete d'enregistrement (1) com- 
portant un moyen (301 ) d'enregistrement a jet d'en- 
cre destine a decharger un certain nombre de cou- 
leurs d'encre sur le support d'enregistrement, le 
moyen d'enregistrement (301) ayant un certain 
nombre de groupes de lumieres (Y1 Ml CI K1) de 
decharge d'encre correspondant au nombre de 
couleurs d'encre agences dans une direction diffe- 
rente de la direction de balayage principal, chaque 
groupe de lumieres (Y1 Ml CI K1 ) comportant une 
pluralite de lumieres et chaque groupe correspon- 
dant a une couleur d'encre differente, caracterise 
en ce que I'appareil comporte plusieurs moyens 
d'enregistrement (301 , 301 ') agences dans la direc- 
tion de balayage principal. 



3. Appareil d'enregistrement a jet d'encre selon la re- 
vendication 1 ou la revendication 2, caracterise en 
ce qu'il comporte en outre un moyen (210) de four- 
niture de donnees d'image destine a diviser des 
donnees d'image predeterminees en pieces de 
donnees d'image eclaircies en relation complemen- 
taire entre elles et a fournir lesdites pieces de don- 
nees d'image eclaircies a des groupes respectifs 
differents d'orifices de decharge correspondant 
auxdites lumieres, qui sont amenes a enregistrer 
lesdites donnees d'image predeterminees. 

4. Appareil d'enregistrement a jet d'encre selon la re- 
vendication 1 ou la revendication 2, dans lequel la- 
dite tete d'enregistrement (1 ) est une tete d'enregis- 
trement a jet d'encre, qui decharge I'encre en utili- 
sant de I'energie thermique, et qui comporte des 
convertisseurs electricite-chaleur destines a gene- 
rer I'energie thermique devant etre appliques a I'en- 



Appareil d'enregistrement a jet d'encre destine a 
enregistrer sur un support d'enregistrement, com- 
portant une tete d'enregistrement (1 ) destinee a de- 
charger un certain nombre de couleurs d'encre sur 
le support d'enregistrement, et un moyen de trans- 
port (201 ) destine a transporter la tete d'enregistre- 
ment dans une direction de balayage principal, 
dans lequel la tete d'enregistrement (1) comporte 
plusieurs moyens (301, 301') d'enregistrement a jet 
d'encre agences dans la direction de balayage prin- 
cipal, 

dans lequel chaque moyen (301, 301') d'enre- 
gistrement a jet d'encre comporte une pluralite 
de groupes de lumieres (CMYK) de decharge 
d'encre agences dans une direction differente 
de la direction de balayage principal et corres- 
pondant a au moins deux dudit nombre de cou- 
leurs d'encre, 

dans lequel la tete d'enregistrement (1) com- 
porte un certain nombre d'ensembles de grou- 
pes de lumieres (CMYK) de decharge d'encre 
et chaque ensemble de groupes de lumieres 

comprend un groupe respectif de lumieres 
(CMYK) de decharge d'encre correspondant a 
chaque couleur d'encre, 
dans lequel chaque ensemble de groupes de 
lumieres (CMYK) de decharge d'encre compor- 
te des groupes de lumieres (CMYK) de dechar- 
ge d'encre de deux ou plus de deux des 
moyens (301 , 301 ') d'enregistrement a jet d'en- 
cre, 

et dans lequel les ensembles de groupes de lu- 
mieres de decharge d'encre sont agences dans 
une direction differente de la direction de ba- 



5. Appareil d'enregistrement a jet d'encre selon la re- 
vendication 3, dans lequel ladite tete d'enregistre- 
ment (1 ) provoque un changement d'etat dans I'en- 
cre sous I'effet de I'energie thermique appliquee par 
lesdits convertisseurs d'energie thermique, et de- 
charge I'encre a travers des orifices de decharge 
sur la base dudit changement d'etat. 

6. Appareil d'enregistrement a jet d'encre selon I'une 
quelconque des revendications precedentes et 
comprenant au moins I'un d'un moyen destine a re- 
cevoir une information d'image (207, 208) et d'un 
moyen destine a emettre une information d'image 
(208). 

7. Appareil d'enregistrement a jet d'encre selon I'une 
quelconque des revendications precedentes, ca- 
racterise en ce qu'il comporte en outre un moyen 
(207) de lecture d'une image d'un original. 

8. Appareil d'enregistrement k jet d'encre selon I'une 
quelconque des revendications precedentes, com- 
prenant un moyen (211) d'entree de signal d'enre- 
gistrement. 



9. Appareil d'enregistrement a jet d'encre selon la re- 
vendication 8, caracterise en ce que ledit moyen 
d'entree de signal d'enregistrement est un clavier 
(211). 

10. Appareil d'enregistrement a jet d'encre selon I'une 
quelconque des revendications precedentes et 
comprenant un moyen de calcul (210). 

1 1 . TSte d'enregistrement k jet d'encre, caract6ris6e en 
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ce qu'elle comporte plusieurs moyens d'enregistre- 
ment (301) agences dans une direction de balaya- 
ge principal, chaque moyen d'enregistrement (301) 
comportant unepluralitedegroupes (Y1 IVII CI K1) 
de lumieres de decharge d'encre agences dans une s 
seconde direction differente de la direction de ba- 
layage principal, chaque groupe de lumieres de de- 
charge comportant plusieurs orifices de decharge 
et chaque groupe correspondant k une couleur 
d'encre differente. 10 

12. Procede d'enregistrement a jet d'encre 
comprenant : 

la mise en oeuvre d'une tete (1) d'enregistre- 
ment a jet d'encre destinee a etre utilisee avec 
un appareil d'enregistrement a jet d'encre qui 
effectue I'enregistrement tout en deplagant la- 
dite tete d'enregistrement (1) dans une direc- 
tion de balayage principal, ladite tete d'enregis- 20 
trement (1 ) ayant un moyen (301 ) d'enregistre- 
ment a jet d'encre destine a decharger I'encre 
sur le support d'enregistrement pour effectuer 
I'enregistrement, le moyen d'enregistrement 
(301 ) ayant plusieurs groupes de lumieres (Y1 2S 
Ml CI K1) de decharge d'encre, chaque grou- 
pe (Y1 M1 C1 K1)dechargeant une encre d'une 
couleur differente, caracterise par I'agence- 
mentdes groupes dans une direction differente 
de la direction de balayage principal, lorsqu'ils so 
sont monies sur ledit appareil d'enregistrement 
a jet d'encre ; 

I'agencement de plusieurs moyens d'enregis- 
trement (301 , 301 ') dans la direction de balaya- 
ge principal ; 3S 
le montage de ladite tete (1) d'enregistrement 
a jet d'encre sur ledit appareil d'enregistrement 

I'execution de Tenregistrement en dechargeant 
I'encre sur le support d'enregistrement depuis 40 
ladite tete (1) d'enregistrement a jet d'encre. 

13. Procede d'enregistrement a jet d'encre 
comprenant : 

45 

la mise en oeuvre d'une tete (1) d'enregistre- 
ment a jet d'encre destinee a etre utilisee avec 
un appareil d'enregistrement a jet d'encre qui 
effectue I'enregistrement tout en deplagant la- 
dite tete d'enregistrement (1) dans une direc- so 
tion de balayage principal, ladite tete d'enregis- 
trement (1 ) comportant plusieurs moyens (301 , 
301') d'enregistrement a jet d'encre agences 
dans la direction de balayage principal pour de- 
charger I'encre sur le support d'enregistrement ss 
afin d'effectuer I'enregistrement, chaque 
moyen (301 , 301 ') d'enregistrement a jet d'en- 
cre ayant plusieurs groupes de lumieres (Y1 



26 

Ml CI K1) de decharge d'encre agences dans 
une direction differente de la direction de ba- 
layage principal-et correspondant a au moins 
deux dudit nombre de couleurs-d'encre, 
dans lequel la tete d'enregistrement (1) com- 
porte un certain nombre d'ensembles de grou- 
pes de lumieres (CMYK) de decharge d'encre 
et chaque ensemble de groupes de lumieres 
comprend un groupe respectif de lumieres 
(CMYK) de decharge d'encre correspondant a 
chaque couleur d'encre, 
dans lequel chaque ensemble de groupes de 
lumieres (CMYK) de decharge d'encre compor- 
te des groupes de lumieres (CMYK) de dechar- 
ge d'encre de deux ou plus de deux des 
moyens d'enregistrement (301 , 301 ') a jet d'en- 
cre, 

etdans lequel les ensembles de groupes de lu- 
mieres de decharge d'encre sont agences dans 
une direction differente de la direction de ba- 
layage principal ; 

le montage de ladite tete (1) d'enregistrement 
^ jet d'encre sur ledit appareil d'enregistrement 

a jet d'encre ; et 

I'execution de I'enregistrement par decharge 
de I'encre sur le support d'enregistrement de- 
puis ladite tete (1) d'enregistrement a jet d'en- 
cre. 
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